natural radiation is below 20 klx, additional light should be supplied from 6 am to 10 pm and above 30 klx shading should be used (light intensity of additional illumination at pot height is ~10 klx).
2. Homogenize content of different bags of ED 73 soil to optimize comparability between the pots.
3. In correspondence to respective humidity fill square pots with a defined weight of the soil (in our case 1,500 x g at 40% dry substance of the soil). 4 . Label pots and sow ten seeds of each barley genotype per pot (in our case three replications for control and drought stress treatment for 156 genotypes). For better visibility labels could be pinned on label stakes (Figure 1 ).
Put 20 pots ordered by the number of genotypes at each greenhouse bench according
to the experimental design chosen (in our case a split plot design). Control and stress treatment are allocated to separate benches ( Figure 1 ). 6 . Water all pots up to 70% of the maximal soil water capacity (WC). The weight of added water is calculated out of the saturated soil weight and dry weight according to DIN ISO 11465 1996-12 (Paech and Simonis, 1952) at three exemplary pots as follows:
a. Put gauze at the bottom, fill three pots with soil and add water till saturation.
b. Wait for 6 h till water is drained by gravity and weight. c. Dry the soil (two days in compartment dryer) at 105 °C and weigh.
d. 100% WC is calculated out of the weight of saturation minus the dry weight. e. The weight to which the pot is watered corresponds to 70% (control) or 20% (drought stress) WC plus the dry weight and the pot weight.
7. Water every day to 70% WC by weighing.
8. After germination, reduce seedlings to seven plants per pot.
9. To minimize effects of plant position, movable benches should be moved every day. 
Notes
In our pot experiments it turned out, that it is necessary to measure parameters for leaf senescence in a separate pot experiment, because only in this way it was possible to separate the effects of drought stress induced leaf senescence and age-related leaf http://www.bio-protocol.org/e1749 Vol 6, Iss 5, Mar 5, 2016
Copyright © 2016 The Authors; exclusive licensee Bio-protocol LLC. 4 senescence from light deficiency induced leaf senescence. To achieve this, the shadowing effects of other leaves on the primary leaf are minimized by tying up all barley leaves (with rubber binder on stakes) about 14 das, except the primary leaf ( Figure 3A ). General settings are the same as described above, but only four plants are grown in smaller pots (12 x 12 x 12 cm with 550 g soil) and control and stress treated pots are mixed on the greenhouse benches in rows ( Figure 3B ). 
The 6. Weigh these (fresh weight is only used to calculate dry weight content for osmolality), fill in tubes (15 ml) as pooled samples per pot and freeze in liquid nitrogen using a styropor box.
7. Samples are then freeze dried and reweighed (dry weight).
8. Add 4 ml distilled water (depends on the amount of leaf tissue sampled) and boil the samples in the water bath for 30 min by 100 °C (use the test tube racks for water baths).
9. After cooling down, add 1,000 µl of the sample solution to tubes (2 ml) filled with 0.05 g PVPP and vortex.
10. Centrifuge the tubes for 5 min at 23,000 x g (5,000 rpm).
11. Transfer 200 µl of the supernatant solution to test tubes and add 300 µl distilled water.
12. By vortexing slowly add 2.5 ml of the anthrone reagent till a clear solution is present.
13. Put on each glass tube a glass marble ( Figure 7 ) and boil the solutions in the water bath for 15 min at 100 °C (use the test tube racks for water baths).
14. Cool down in a cold water bath (20 °C) for 10 min. 16. Total content of soluble sugars is calculated using the standard curve and set in relation to dry weight (µmol/g).
The sample volume of 200 µl taken in step D11 is varying for different developmental stages of barley and also for different crops and depends on the amount of leaf tissue sampled. Important is, that the final volume in step D11 is 500 µl. Volume should be defined for the optimum range of the standard curve. 6. Weigh these (fresh weight is only used to calculate dry weight content for osmolality), fill in tubes (15 ml) as pooled samples per pot and freeze in liquid nitrogen using a styropor box.
8. Add 4 ml distilled water (depends on the amount of leaf tissue sampled) and boil the samples in the water bath for 30 min at 100 °C (use test tube racks for water baths).
9. After cooling down, 1,000 µl of the sample solution are filled in a test tube, each.
10. By vortexing slowly add 2 ml of the ninhydrin reagent till a clear solution is present.
11. Put on each test tube a glass marble (see Figure 7 ) and boil the solutions in the water bath for 15 min at 100 °C (use test tube racks for water baths).
12. Cool down in a cold water bath (20 °C) for 10 min.
Use a laboratory fume hood for the next steps:
13. Remove the glass marble and add 5 ml toluol (e.g. with a dispenser).
14. Close the test tube with a stopper and vortex for 15 sec. 17. Content of free proline is calculated using the standard curve and set in relation to the dry weight (µmol/g).
In step E9, 1,000 µl of the sample solution is used. This volume is varying for different developmental stages of barley and also for different crops and depends a lot on the amount of leaf tissue sampled. Volume should be defined for the optimum range of the standard curve. 
